Molecular Cloning and Sequence Analysis of a Novel P450 Gene Encoding CYP345D3 from the Red Flour Beetle, Tribolium castaneum by Jiang, Hong-Bo et al.
Molecular cloning and sequence analysis of a novel P450 gene
encoding CYP345D3 from the red flour beetle, Tribolium
castaneum
Hong-Bo Jiang1,a, Jin-Jun Wang1,b, Guo-Ying Liu1,2,c and Wei Dou1,d
1 Key Laboratory of Entomology and Pest Control Engineering, College of Plant Protection, Southwest University,
Chongqing 400716, P. R. China
2 Sichuan Entry-Exit Inspection and Quanrantine Bureau, Chengdu 610041, P. R. China
Abstract
ABI8?6&6?BA88A6B7<A:46LGB6;EB@8(:8A8;4F588A<FB?4G879EB@G;8<AF86G<6<78FHF68CG<5?8FGE4<AB9G;8











Keywords: cytochrome P450, sequence analysis
Correspondence: ajhb8342@163.com, bjjwang7008@yahoo.comcjustdoit36@163.com, ddouwei1795@yahoo.com.cn
Received: 19 August 2007 | Accepted: 9 October 2007 | Published: 6 October 2008
Copyright: This is an open access paper. We use the Creative Commons Attribution 2.5 license that permits unrestricted use, provided that
the paper is properly attributed.
ISSN: 1536-2442 | Volume 8, Number 55
Cite this paper as:
Jiang H, Wang J, Liu G, Dou W. 2008. Molecular cloning and sequence analysis of a novel P450 gene encoding CYP345D3 from the red flour
beetle, Tribolium castaneum. 7pp. Journal of Insect Science 8:55, available online: insectscience.org/8.55
Journal of Insect Science: Vol. 8 | Article 55 Jiang et al.
Journal of Insect Science | www.insectscience.org 1Introduction
( 8AML@8F @<K87 9HA6G<BA BK<74F8F 6LGB6;EB@8
( @BABBKL:8A4F8F BA8 B9 G;8 @BFG <@CBEG4AG 8A
ML@8 FLFG8@F <AIB?I87 <A <AF86G<6<78 78GBK<9<64G<BA BE 46
G<I4G<BA 4E8 4 6B@C?8K 94@<?L B9 ;8@8 6BAG4<A<A: 8A
ML@8F 9BHA7 <A @BFG BE:4A<F@F	 ,B 74G8 I4E<BHF ><A7F B9
( 8AML@8F ;4I8 588A E8CBEG87 <A 4A<@4?F @<6EBBE
:4A<F@F 4A7 C?4AGF 4A7 6?4FF<9<87 <AGB @BE8 G;4A 
94@<?<8F &8?FBA 8G 4?	  2;BH 8G 4?	 

	 ( 8A
ML@8F 5<A7 @B?86H?4E BKL:8A 4A7 E868<I8 8?86GEBAF 9EB@
&(  GB <AGEB7H68 4A BKL:8A 4GB@ GB G;8 FH5FGE4G8	
!A <AF86GF G;8 7<I8EF8 9HA6G<BAF B9 ( 8AML@8F E4A:8
9EB@ G;8 FLAG;8F<F 4A7 78:E474G<BA B9 867LFG8EB<7F 4A7
=HI8A<?8 ;BE@BA8F GB G;8 @8G45B?<F@ B9 K8AB5<BG<6F
A78EF8A 8G 4?	  8L8E8<F8A 	 ( 8AML@8F
C?4L <@CBEG4AG EB?8F <A 474CG4G<BA B9 <AF86GF GB GBK<6
6B@CBHA7F <A G;8<E ;BFG C?4AGF 4A7 4E8 <AIB?I87 <A @8G4
5B?<F@ B9 4?? 6B@@BA?L HF87 <AF86G<6<78F	 ?FB G;8L
@8G45B?<M8 BE:4ABC;BFC;BEHF <AF86G<6<78 6B@CBHA7F GB
@BE8 46G<I8 GBK<64AGF 5L 46G<I4G<BA B9 4 (+ 5BA7 GB 4
(' 5BA7 8L8E8<F8A  +4@F 8G 4?	 
 +6BGG 4A7
/8A 
	  BJ8I8E <A :8A8E4? ( 8AML@8F @87<4G8
@8G45B?<678GBK<9<64G<BAB9BG;8E<AF86G<6<78F	
&B@8A6?4GHE8 B9 ( :8A8F ;4F 588A 8FG45?<F;87 GB 78F
<:A4G8 4?? :8A8 @8@58EF B9 G;8 ( FHC8E94@<?L J<G; 4
CYP CE89<K 9B??BJ87 5L 4 AH@8E4? 9BE G;8 94@<?L 4 ?8GG8E
9BE G;8 FH594@<?L 4A7 4 AH@58E 9BE G;8 <A7<I<7H4? :8A8
&8?FBA 8G 4?	  8L8E8<F8A 	 ,;<F FLFG8@ 789<A8F
G;4G @8@58EF B9 4 94@<?L F;4E8  <78AG<GL <A 4@<AB
46<7 F8DH8A68 4A7 @8@58EF B9 4 FH594@<?L F;4E8 
<78AG<GL8L8E8<F8A	
,;8 9<EFG <AF86G ( :8A8 1( J4F <FB?4G87 9EB@
4A <AF86G<6<78E8F<FG4AG FGE4<A B9 G;8 ;BHF89?L Musca do-
mestica 8L8E8<F8A 8G 4?	 	 +H5F8DH8AG?L @4AL (
:8A8F J8E8 6?BA87	 %BE8 G;4A  F8DH8A68F B9 (
:8A8F ;4I8 ABJ 588A E8:<FG8E87 <A G;8 8A4A> 74G4
54F8	 !A ;<A4 E8F84E6; BA G;8 @B?86H?4E 6?BA<A: 4FC86G
B9 ( :8A8F FG4EG87 E868AG?L	 !A Helicoverpa zea4
K4AG;BGBK<A<A7H6<5?8 6LGB6;EB@8 ( 6&
1( J4F <FB?4G87 $< 8G 4?	 
	 ,;E88 A8J 9H??
?8A:G; 6&F J8E8 6?BA87 9EB@ Aedes albopictus 2;BH 8G
4?	 
 4A7 G;8 9H?? ?8A:G; B9 1( J4F 4?FB B5
G4<A87 9EB@ Plutella xylostella G;EBH:; G;8 +%*,
+J<G6;<A: %86;4A<F@ G  8A7 B9 G;8 *& ,E4AF6E<CG
G86;A<DH8 $< 8G 4?	 
	 &<A8 1( 9E4:@8AGF 9EB@
Culex pipiens (4??8AF ,8A: 8G 4?	 
 GJB 1( < 8G
4?	 
4 4A7 G8A 1( < 8G 4?	 
5 9E4:@8AGF 9EB@
4 FHF68CG<5?8 FGE4<A B9 Helicoverpa armigera J8E8 6?BA87	 !A
477<G<BA GJB A8J ( 6& 9E4:@8AGF J8E8 :4<A87
9EB@ 4 78?G4@8G;E<A E8F<FG4AG FGE4<A B9 Musca domestica HF
<A: G;8 7<998E8AG<4? 7<FC?4L (* G86;A<DH8 %4 8G 4?	

	
,;8 E87 9?BHE 588G?8 Tribolium castaneum  8E5FG
B?8BCG8E4 ,8A85E<BA<748 <F 4 6BF@BCB?<G4A 4A7
78FGEH6G<I8 C8FG B9 E4J 4A7 CEB68FF87 68E84? :E4<AF
+B>B?B99  +<A;4 4A7 /4GG8EF  %<??F 4A7
(878EF8A 	 <E86G 9887<A: BA G;8 ;BFG :E4<A 8A
;4A68F @BH?7 :EBJG; 4A7 8K6E8G<BA B9 ;L7EBKLDH<ABA8
6B@CBHA7F 6BAG4@<A4G8F 4A7 64HF8F 74@4:8 GB G;8
:E4<A	 BE @BE8 G;4A  L84EF G;<F FC86<8F ;4F F;BJA <GF
45<?<GL GB 78I8?BC E8F<FG4A68 GB <AF86G<6<78F 4A7 E8F<FG4AG
FGE4<AF ;4I8 FCE847 :8B:E4C;<64??L FB G;4G <G E8@4<AF 4F
BA8 B9 G;8 @4=BE C8FGF B9 FGBE87 CEB7H6GF FF<N 
	
'66HEE8A68 B9 E8F<FG4A68 GB <AF86G<6<78 FH6; 4F C;BFC;<A8
(  <A @4AL FGE4<AF B9 T. castaneum J4F E8CBEG87 9EB@
@4AL 6BHAGE<8F <A G;8 F ;4@C 4A7 LG8 	 !A
G;<F FGH7L J8 HA78EGBB> 899BEGF GB 6?BA8 G;8 ( :8A8F
5864HF8 G;8E8 <F 8I<78A68 G;4G ( 8AML@8F @<:;G 58 <A
IB?I87 <A FB@8 B9 G;8 E8F<FG4A68 %<??8E 8G 4?	 	  8E8




,;8 (  FHF68CG<5?8 FGE4<A B9 T. castaneum J4F 9EB@ G;8
AGB@B?B:L $45BE4GBEL B9 )H88AF?4A7 8C4EG@8AG B9
(E<@4EL !A7HFGEL HFGE4?<4	 ,;8 <AF86GF J8E8 6H?GHE87 <A
G;8 #8L $45BE4GBEL B9 AGB@B?B:L 4A7 (8FG %4A4:8
@8AG +BHG;J8FG -A<I8EF<GL ;BA:D<A:	 ,;8 588G?8F
J8E8 E84E87 4G  O <A J;B?8 J;84G 9?BHE 9BEG<9<87 J<G;
 I
I E8J8ESF L84FG HA78E FG4A74E7 6BA7<G<BAF
88@4A 4A7 +GH4EG 	 ,;8 ?4FG <AFG4E ?4EI48 J8E8
6B??86G87 HF<A: 4 F<8I8 GB F8C4E4G8 G;8 <AF86GF 9EB@ G;8
@87<H@	
Isolation of total RNA and synthesis of first
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cDNA fragment
,;8 78:8A8E4G8 CE<@8EF HF87 <A (* J8E8 78F<:A87 4F
78F6E<587 5L #4F4< 8G 4?	  4A7 G;8 AH6?8BG<78
Journal of Insect Science: Vol. 8 | Article 55 Jiang et al.
Journal of Insect Science | www.insectscience.org 2F8DH8A68F B9 FLAG;8G<6 CE<@8EF J8E8 4F 9B??BJF 
*& 1&%&*,1 9BE G;8 9BE
J4E7 CE<@8E ( 4A7 
&&#&*& 9BE G;8 E8I8EF8
CE<@8E (
	 8:8A8E4G8 (* J4F 6BA7H6G87 J<G;
,E47<8AG (* ,;8E@4? L6?8E <B@8GE4
JJJ	5<B@8GE4	78 HF<A: E,4D,% CB?L@8E4F8 ,4>4E4	
,;8E8 J4F 
 ? 6& <A G;8 GBG4? IB?H@8 B9 
 ?	 ,;8
(* CEB:E4@ <A6?H787 4A <A<G<4? 78A4GHE4G<BA FG8C B9 
@<A 4G  O 4A7 G;8A  6L6?8F J8E8 EHA 4F 9B??BJF 
O 9BE  F86  O 9BE  F86 4A7 
 O 9BE  F86 J<G;
4 9<A4? 8KG8AF<BA B9  @<A 4G 
 O	 ,;8 (* CEB7H6GF
J8E8 F8C4E4G87 5L 	  4:4EBF8 :8? 8?86GEBC;BE8F<F 4A7
FG4<A87 J<G; 8G;<7<H@ 5EB@<78 	 ,;8 54A7 B9 G;8 8K
C86G87 F<M8 
 5C J4F 8K6<F87 4A7 G;8 9E4:@8AG J4F E8
6BI8E87 J<G; G;8 8? KGE46G<BA %<A< #<G /4GFBA <B
G86;AB?B:<8F!A6	+;4A:;4<	
Cloning and sequencing of cDNA fragment
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cDNA and deduced amino acid sequence of
the CYP345D3
,;8 9H???8A:G; 6& F8DH8A68 J<G; G;8 787H687 4@<AB
46<7 F8DH8A68 58?BJ G;8 AH6?8BG<78 F8DH8A68 8A4A>
4668FF<BA AH@58E - <F F;BJA <A <:HE8 	 ,;8
6& F8DH8A68 J4F  5C <A ?8A:G; J<G; 4A BC8A
E847<A: 9E4@8 B9  5C 8A6B7<A:  4@<AB 46<7
E8F<7H8F 4A7 ;47 4 CE87<6G87 @B?86H?4E J8<:;G B9 
4?GBAF	 ,;8 CHG4G<I8 CB?L78AL?4G<BA F<:A4? , <F
F;BJA <A 5B?7 <G4?<6 ?BJ8E64F8 ?8GG8EF	 ,;8 787H687 CEB
G8<A F8DH8A68 F;4E8F ;<:; <78AG<GL  4A7 
 E8
FC86G<I8?L GB CEB545?8 1( 4A7 1(

8A4A> 4668FF<BA AH@58E 0(3 4A7
0(3 9EB@ T. castaneum	 !78AG<GL GB BG;8E @8@
58EF B9 ( 94@<?<8F <F F;BJA <A <:HE8 
	 66BE7<A: GB
G;8 4?<:A@8AG G;8 ;8@85<A7<A: F8DH8A68 @BG<9
KKKKKK E8F<7H8F P G;4G <F HA<I8EF4? 4@BA:
( 8AML@8F <F 9BHA7 <A G;8 787H687 4@<AB 46<7 F8
DH8A68	 9G8E FH5@<FF<BA GB G;8 ( AB@8A6?4GHE8 6B@
@<GG88 G;8 F8DH8A68 J4F 6?4FF<9<87 <AGB 4 A8J 94@<?L 9EB@
Tribolium 64??87 1( 4A7 <G J4F A4@87 1(
HF<A: G;8 AB@8A6?4GHE8 B9 &8?FBA 8G 4?	  4A7 &8?
FBA
	
Journal of Insect Science: Vol. 8 | Article 55 Jiang et al.
Journal of Insect Science | www.insectscience.org 3Figure 1. Nucleotide and deduced amino acid sequence of CYP345D3. The nucleotides underlined show the positions
of gene specific primers used in the experiment. The start codon ATG is indicated with bold and the stop codon TGA is
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